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xne roLlowing pages contain an alphabetical listing 
of all LISP functions used in the program called DENONE 
(Dendral with Graph Matching). Each function description 
includes- statement of the purpose of the function and 
a list of arguments. Associated with each function is 
an index number telling where to find the function on' 
the symbolic tape (Dectape #llS or #116). The index numbers 
are in two parts. The first part specifies the file number 
and the second part specifies the line number within the 
file. 

There are four files: 
l- DENDRL -;.contains functions for basic Dendral 
2- ADDEND -: contains functions for partitions,, spectrum, histogram 
3- ADDISO - contains main functions for graph matching 
4- SUBGRF - contains secondary functions for graph matching 

The functions are written in Q32 Evalquote format which 
by itself is not compatible with PDP-6 LISP. Thus, a fifth 
file on tapes 115 Bnd 116 contains versions of the functions 
EVALQUOTE and DEFINE. These must be read in and EVALQUOTE 
must be executed before LISP will properly read the other 
four files. A file called UTILS contains these functions. 

The other functions in DEEONE which are not a part of 
LISPXY are certain tracing functions which are obtained from 
the system tape on DTA7 (in a file called TRACE). These 
functions are described in the writeup'dated January 16, 1967 
describing use of the Dendral program. 



l 3’ Li0.c E..itk,. i;rr 
l-14770 ABSVAL - 1 argument 

x- a number 
AfiSViL returns the absolute v;ll~.:.:: c.< t;:, .:*I ':er X. 

l-840 ADDICT - 0 arguments 
ADDICT calls for one rzciczl. <it. a . ..(...I. in dot notation ;roIn 

the teletype and adds each radical onto ~1~:‘: .Eront of the proper 
dictionary list. The radical and all similar radicals with 
greater afferent link will be added to the dictionary list. 
Implied radicals will cause an error. Typing "END," will 
terminate ADDICT. 

l-J.330 ADDNAM - 2 arguments 
RAD - a radical or ms:!.czcuie 
NAbIE - an atomic syxLol - L:!i: pri.1; 1. ;.;.:r.e for RAD 

ADDNAM adds the pair (RAD . NAME) to the name list. Any 
radical in implied format should not have the number after the 
apical node telling the number of that radical on the 
dictionary list. 

3-1780 ADDSH - 4 arguments 
S - a number 
ss - a list of numbers 
H- a list of lists of numbers 
HS - a list of lists of numbers 

ADDSH returns revised versions of H and HS which include the 
information in S and SS. If SS=HS* then Hi becomes MERGERS Hi). 
Otherwise LIST(S) and SS are place a on the end of H and HS 
respectively. 

2-780 ALLMEMBERS - 1 argument 
R- a radical in list notation 

ALLMEMBERS checks the total radical and all its subparts for 
inclusion of molecular weights in the list "SPECTRUM". If 
any part is not included, the value NIL is returned. Otherwise 
the value is T. 

2-1880 APPORTION - 2 arguments 
CL - a composition list 
NL - a list of numbers 

APPORTION returns a list of composition lists, each of which has 
the number of atoms specified by the corresponding element in 
NL. The composition lists are in non-decreaseing order. 



3-2450 ASSIGN1 - 1 argument 
A- a number or NIL 

ASSIGN1 finds a possible CorresporZcnt of node X in set SS. 
(BOf311 x and SS are qlol~al to :'G.3?::.‘::., ;;z ': ', ret within ~~E:K‘AI.T,‘r: 

and t<tiXTASSIGN which are tke ~?~tlc:~L~;,:,:; : 't.-, can call ?.SSIG1'.! , ) 
If A is not NIL, then it is ti1-i~ 1.2 :.; :. CC.;‘ ,:..:li7ent u::cC fox- 1;. 
and the search for a new cc:rc;;:o;..f I: t .' x,\: i t h ,< ;-, (' 2 su~~i~r.::r:r 
of A in list SS. The new COrI+eS;>:Ji: ;<:.?(-c, a -' is chccl:cd for ,. .; 
validity against the sets of 17 ai:r.i ,.ll. 3 I" 

l-1651 ATOMWEIGHT - 1 argument 
ATM - the letter name of an atom 

ATOMWEIGHT returns the atomic weight of the atom. This is 
obtained from the global variable "WEIGHTLIST". 

l-14710 BLA?KS - 1 argurr.e:it 
N- a number 

BLANKS causes the appropriate number of blank spaces to appear 
on the output line. 

4-6660 BVAL - 1 argument 
G- a graph 

BVAL returns a list of the form ?fS node node..)(D node node..) 
(T node node ..)) where the nodes are the node numbers of those 

nodes adjacent to bonds of the types S, D, and T respectively. 
Other bond types are ignored. 

l-11580 CANNONIZE - 1 argument 
STR - a string of Dendral polish notation 

CANNONIZE prints the cannonical form of STR in dot notation. 

l-2850 CHANGELIST - 3 arguments 
xx - an atom 
NN - a number 
CL - a gomposition list 

The value of CHANGELIST is a new composition list which is the 
same as CL except that NN XX's have been added to tor subtracted 
from) the list *depending on the sign of NN). Trying to subtract 
more XX's from the list than are actually on it will cause that 
atom to be deleted from the list (unless the XX is a "U" in which 
case an erroneous result will occur). 



4-9360 CHBND - 1 argument 
B- a number 

CIIBND translated Dendral honci notat<or? i!, 2, or 3) to notation 
approsriatc for subgraph mai.c:~ir~~- (2, i;. .- '> 1 * 

4-3420 CIIECKDEN - 1 argumen'i 
R - a structure in DeiltirLLl 1: 21; i2c;L ;., 311 

CHECKDEN searches R for occurrences of tc:rl:iinal oxygen atoms, 
terminal nitrogen atoms, and nitrogen atoms with only one 
attached hydrogen atom. In the first case, the "0" is replaced 
by "OH" . In the other cases, "N" is replaced by "NHR". This 
allows the subgraph matching process to distinguish between certain 
occurrences of ocygen and nitrogen which are forbidden in some 
positions and not in others. 

2-610 CHECKPATCH - 1 argunit::,t 
R- a structure in list notation 

Normaflg CHECKMATCH checks the structure for forbidden substructures. 
This dummy version assumes that no substructures are forbidden, 
and thus bypasses all subgraph matching. 

4-8460 CHECKMATCH - 1 argument 
R- a structure in list notation 

This is the driver function for searching structures for forbidden 
substructures. It is responsible for cycling through the elements 
of BADLIST and determining whether R contains any of the for- 
bidden structures. The value of checkmatch is T if R contains 
forbidden structures, NIL otherwise. 

2-4860 CHNOPSXVQW - 1 argument 
LARG - a list of the following ten arguments 
cc - the number of carbon atoms 
H 8 the number of hydrogen atoms 
NN - the number of nierogen atome 
00 - the number of oxygen atoms 
PP - the number of phosphorus atoms 
ss - the number of sulfur atoms 
X- an atomic symbol, any new atom you want to define 
V- the valence of X 
Q- the number of X atoms 
W- atomic weight of an X atom 

CHNOPSXVQW will apply WORKLIST to a composition list made from 
the above arguments. It compares the total weight of the compo- 
sition to the spectrum (if present) and resets the masterlist and 
weightlist to account for X type atoms if present. 



4-8990 CHNOT - 3 arguments 
RAD - a structure in Dendral list notation 
NU,'.! - a number, in i t j. 3 I. .I y c c: 7. I .- I cc 1 
KAT - a number or “xZa:;” 

CI;NOT converts the structux Z.!; ':,- F. I:: 1:;. clccepkahle b\. 
the gra:lh I;istching alqorlth>ri. It::\ '. f t,. I; i: nod 1. xwkx2 r 
to be assiqned, and EAT is tke I-,[:.: :.- .:-. .:c:!e tc which 
this structure is connected, -rf ::.L' 8) ii-: I. 2 C U 1 e , C.i: i f 
FAD is a radical and CHI,13T is i,tii::.; c~13.:. :r the i'irst tiw, 
NAT is set to "=D" indj.cating ti,;;:: t;,ch :.‘I: ,. .:ture is not coni12ctcd 
to anything else. On successive ixil;, FC kitiT calls itself 
both iteratively and recursively), NAT will be a node number 
(integer). The value of CHNOT is a list of two elements, the 
first being the structure in translated form and the second 
being the next value of NUM. 

2-2950 CLFAIL - 1 argument 
CL - a pseudo c0my:os.i 53.0~ 1 i.:-;:I (l-Ll,~a' :-:;;: ins at end) 

CLFAIL calculates the moIec~:lar w:i$;ht a:..: ,.~xposition name of 
the composition list. If the molecular weight is not contained 
in the spectrum, or if the dictionary indicates an impossible 
composition, then the composition list fails the test and the 
value T is returned. 

2-70 CLPRIN - 1 argument 
PCL- a pseudo composition list (hydrogens at end) 

CLPRIN return a list of character objects corresponding to 
the atom names and numbers of atoms in PCL, 

C 

l-2750 COMBLIST - 1 argument 
LSTCL - a list of composition lists 

The value of COMBLIST is a composition list combining all of 
the lists in LSTCL. 

4-3368 COMMON - 2 arguments 
Xl - a list of numbers 
x2 - a list of numbers 

COMMON returns the list of elements which appear in both Xl and 
x2. (This is the "intersection" of Xl and X2.) 



l-4330 COMPARLIST - 2 arguments 
CL1 - a composition list 
CL2 - a cor?position lis:: 

CO?IPi\iTLIST compares tile Den;!::;!1 c:;- ;i:-:: I, 8. 3 In;:! CL2 2nd rt.::i.:':;s 
"LSS", "EQL", or "CRT" accc:r~!.;nc~ Y-c : 1 I', .:‘:,I is loss thall, 
equal to, or greater than CL:!. 

1-4350 COMPARIJ - an auxiliary function fcr COFPARLIST 

l-4380 COMPARL2 - an auxiliary function for COYSARLl 

l-1770 COMPATIBLE - 2 arguments 
NODES - a list of the atoms at the nodes of the radical 

pr&or to RAD 
RAD - a radical 

COMPATIBLE is a predicate. yhe v;-iluc is I_ :f NODES and IUD 
will form a legal string of atoms fnot containing any forbidden 
strings). 

1-4410 COMPRAD - 2 
Rl-a radical 
R2-a radical 

arguments 

CONRAD compared the Dendral order of Rl and R2. If Rl is 
greater than R2 then the value is "GRT", if R2 is greater 
the value is "LSS", and if they are equal then the value is 
"EQL" . The implied form of a radical has a lower Dendral value 
than any of its structured forms. 

3-696 CONNEC - 0 arguments 
CONNEC examines the lists V and VS and adds new corresponding 

sets to L and LS. The elements added to L and LS are the result 
of finding the connectivity of corresponding elements on V and VS. 
The n-connectivity of a list of nodes is the union of all nodes 
which can be reached by a path of length n (with direct back- 
tracking disallowed) from the given nodes. Connectivity is 
established for n-l and n=2. 

4-6240 CONSET - 3 arguments 
G- a graph 
M- an integer 
S - a list of nodes 

CONSET computes the list of nodes which are connected to the 
clciKci>ts of S by paths of length X. It does this by calling 
CONSETl PI tim es. 



l-2010,COUNT - 1 argument 
R- a radical or molecule 

The value of COUNT is the total number of atoms in R. 

l-4280 CPRCNTCL - 2 arguments 
CL1 - a composition list 
CL2 - a composition list 

CPRCNTCL compares the number of atoms in CL1 and 
CL1 has more than CL2 the valuiL: is “GXT". If CLi nas more 
than CL1 the value is "LSS". Otherwise the value is "EQL". 

l-4300 CPRCNTCLl - an auxiliary function for CPRCNTCL 

l-3960 CPRCOMPAT - 2 arguments 
AT1 - an atom in orderlist: 
AT2 - an atom in orderlisk 

CPRCOMPAT uses the global cons-cant ORDERLIST to compare AT1 
and AT2. If AT1 equals AT2 then the value is "EQL". If AT1 
is greater. than AT2 then the value is "GRT". Otherwise the 
value is IILSS". 

l-4070 CPRCOMPCL - 2 arguments 
CL1 - a composition list 
CL2 - a composition list 

CPRCOMPCL uses the global constant ORDERLIST to compare the 
compositions of CL1 and CL2. An equal number of atoms from 
both lists are compared, 
comparison. 

with the shortest list terminating the 
If CL1 has a higher composition value than CL2 the 

value is "GRT". If CL1 is lower than CL2, the value is “LSS". 
Otherwise the value is "EQL". 



l-1860 DEGREE - 1 argument 
F?AD - a radical or molecule 

The Value of DEGREE is' the nunicr of efferent radicals of RAD. 

4-6090 DEGS - 3 arguments 
S - a list of numbers or atoms 
2 - a dummy variable - ini-tiall;r :JIL 
I- a dummy variable - iniz:ialh$ 1 

S is a list with one element f3z each! uiode of a graph. Each 
element is the value cf a no&: "or a nroperty. The output 
is a list with one element for each different value, the 
elements being of form (value node notie . . ..). Z and I 
are dummy' variables used for accumulating the result. 

4-6130 DEGl - an auxiliary function for DEGS 

l-1410 DELETE - 2 arguments 
XX-any valid S-expression or number 
LL-any list 

The value of DELETE is a list the same as 'LL except that the 
first occurrence of XX, if it occurs at all, has been deleted. 
This affects only the top level of the list. 

l-1380 DELLAST - 1 argument 
LL - a list with at least one element 

The value of DELLAST is the list LL witih the last element 
deleted. 



4-7010 DINDEX - 2 arguments 
G.- a list (graph) 
I- a number 

DINDEX returns the remainder of G starting with the I-th 
element. (Applies CDB I-l tin'.?s) 

I- 3 Q 8 3 : :I. c’ ii ‘; ‘: 1 3 - 2 a r / i. ” 
LCL - a list oi' r;C,i.?-,t. I;:.,i /. l?.L;i:.: 
LN - the least number of unsaturations for any list 

DISTRIB checks the first two ccm~osition lists in LCL and 
assures that the second has no more than its upper limit 
of unsaturations. This upper iimit is determined by MAXUNS 
or by LN (whichever is greater). Any extra unsaturations are 
put into the first list on the list LCL. 

l-48600 DIVIDE - 2 arguments 
X- a number 
Y- a number 

DIVIDE returns a list of two eLc:nents. The first is a number 
equal to (QUOTIENT X Y) and ths second is a number equal 
to (REIMAINDER x Y) / (i.e., X is divided by Y) 

l-11630 DOTORD - 0 arguments 
DOTORD reads in from the teletype the dok notation for 

a radical and prints-out the cannonical form. 

l-1580 EFFACE - 2 arguments 
xx - an element 
LL - a list 

EFFACE deletes the first appearance of item XX from the list 
LL. It is the same function described in the LISP 1.5 manual. 

4-4160 EXCEPT - 2 arguments 
Xl - a list of numbers 
N- a number 

L):ci,I-‘2 rct*drr,s the “C~~~,~~*l~~>~~t” of the “set” X1 with respect 



3-800 FF - 0 arguments 
FF uses the lists L and LS to form families of corresponding 

nodes. Each'pair of elements (L, , LS.) are examined for useful 
information. Known correspondin noclek are removed (by the 
function REMK) from Li and LS,. If exactly one node remains 
in each, then this beco!nos 2 iic>v7 known correspondence and the 
nodes i!rc placed on 'r; a-.,.: >;C: :“. :~,,ci:<.-~,-~7~: and the new c;c:'-‘il Y-. 
pofiCk!!lC:! j., used to :‘.. ";. .J I.. '_ .i<.:;ts V and ".: 
iby the furrction Icti~:;,l:;;~.;j . c ', :iTw:.;,i j t/ iK? e:lemenCs bi ‘ii 2 

LSi are placed on lists V and VS (by the function MERGES&T), 
provided they do not contradict (no isomorphism) or duplicate 
any pair of elements Ivj , VSj). 

After FF has considered all elements on L and LS, the 
length of lists K and KS determine the future action of the 
subgraph matchinq algorithm. If the number of correspondences 
(length of K) is equal to the number of nodes of graph G, an 
isomorphism is found and FF terminates with a value of 1.. If 
the length of K is greater than the number of nodes of G, then 
a contradiction must exist and no isomorphism will be possible. 
In such a case FF exits with a value of 0. Otherwise, FF 
terminates with a value of 2 indicating that more work needs 
to be done. 

l-2230 FINDVALENCE - 2 argumerkts 
NN - a number 
CL - a composition list 

The value of FINDVALENCE is the first atom in CL whose 
valence is greater than or equal to NN. 

3-6040 FIRSTEST - 2 arguments 
L- a list of lists 
X- any LISP construct 

FIRSTEST RETURNS THE CDR of the first element of L whose CAR 
is EQUAL to X. If none is found, the result is NIL. 



4-3730 FIXBADLIST - 3 argumcn::s 
I - either "ADD" or "RWZOVE" 
R- a structure in Dendral list notation 
P- a predicate 

FIXBADLIST is a function called by the user of Dendral from the 
top level of LISP. FIXBADLIS'Y adjusts the global variable 
BADLIST according to the paraxters I, R, and P. The structure 
R is accordingly added or remcxrcd. K P is true, then R is 
first converted to a not.?tj.:2?. ~':i.ch l:-'k~~r: account of "0;:" or:?. 
“NIiR” suL:r. tructures. r,, : -. : 7 / *: : I‘. ; ._ :;;j.timent on t;b,. 
BADLIS2 el:try for str;4;;L:,*'t: i: . 

2-220 FIXFORM - 2 arguments 
LCL - a list of pseudo-ccmposition lists 
D- the original number of elements in LCL 

FIXFORM converts'composition lists with hydrogens at t,,, --.- 
to the proper composition list form with unsaturations at 
the beginning. 

2-3770 FIXLIST - 1 argument 
L- a list of dotted pairs 

FIXLIST returns a list compo sed of the CAR's of all elements 
of list L. 

l-3350 FLATEN - 1 argument 
CL - a composition list 

The value of FLATEN is a list of the characters from the 
elements of CL. Any number greater than 99 in CL will be 
represented by X and its last digit. All other numbers 
will be represented by two digits. 

l-1370 FNIL - 0 arguments 
The value of FNIL is NIL. 



I- lGG;7 ;‘OR[;‘j-D1;N - 2 ;;rq i;,::‘:, :.s 
AT - a chemical atom 
NODES - a list of the atoins at irl~e nodes of the 

radical prior to AT 
FORBIDEN is a predicate which determines if an atom should 
be put at a node in a radical, given the list of nodes 
appearing before AT in the radical, The value is T if AT 
is not acceptable at the node. 

4-6380 -,,: .u.ili - 4 ar,;?::, ::.: {.' ‘? . . . p 1.‘ f-. 
f- - 
ii 

a grap h 
- a number 

I- a dummy variable, initially equal to 1 
L- a number - the length of graph G 

GAMDEG computes the gamma=M degree of all. nodes of graph 
G. The gamma=M degree of a node is the number of distinct 
nodes of G that can be reached by a path of length exactly M  
from the given node. Output is a list of values appropriate 
for use by DEGS ((value, node, node, . ..) (value, node, 
node, ..) . ..) 

L-4890 GENMOL - 1 argument 
CL - a composition list 

The value of GENMOL is the lowest Dendral molecule which 
can be made from CL. If none can be made then the value 
is NIL. CL must contain three or more atoms. 

l-13620 GENRAD - 4 arguments 
NODES - a list of the atoms.at the nodes of the radical 

prior to the one about to be made 
CL - a composition list 
LN - a number 
HN - a number 

The value of GENRADlis a dotted pair of the lowest Dendral 
radical made from the elements of CL with afferent link no 
less than LN and no greater than HN, and a predicate telling 
whether the radical was obtained from a dictionary list or 
not (T means the origin was a dictionary list). . 



l-3560 GZ:'~h:EX - 5 ar~f:x::t:;‘ts 
NODES - a list of the a to 7.:; at "i-i:! ;:odes of the radicK?l 

prior to RAD 
RAD - a radical 
LR - a list of radicals containing RAD 
LN - a number 

the following .two arguments IT:us t be in a dotted pair 
-RN - a number 

NN - a list of numbers 
The value of GETNEX is the rc?t of LR which follows RAD. 
The list start-s wit11 3 :.:Tics.-~j ~:~.~'- ‘.':'-. .‘m~; aff@reIlt li::‘: :-,;t: 
grc ;: t e 1. Ll;cn iilu or l.:;:.: .:,:. .; : I ! i 5, t 1;r.i and ;, ; I ( . ; 

no&es are comparible t;iLh t!lc ;,,xevio,..; >:,UDS. If RAD is ZliL 
then the value will be the rest of LR starting at the first 
such radical on the list. 

This version of GETNEX chzcks the radical obtained. 
from the dictionary to insure t2at any radical it returns for 
purposes of printed output conforms to the spectrum requirements 
(if any). If the spectrum is NILL or if dictionary construction 
is being performed, then this check is not made. 

2-3830 GETSCORE - 1 argument 
E- a partition (list of pseudo-composition lists) 

l-3450 GETVAL - 1 argument 
.CL - a list of character oi3jects 

The value of GETVAL is a dotted pair of the value of the 
atomic symbol made from the ci:nracters in CL, and either 
I:.:!? if it has the indicator I,:,> c.; itr, property list or 
NIL. If this atomic symbol has no value, then ghe value of 
GETVAL is NIL. 



Z-3230 HSTGRM - 1 argument 
R- a structure in list notation 

RSTGRM returns a list of weights of all substructures of R. 
The first of the list is the molecular weight of R itself. 

2-3340 HSTl - 1 argument 
R- a structure in list notation 

HSTl returns a list of weights of all radicals in R. 

2-540 INDEX - 2 arguments 
G- a list 
I - a number 

INDEX returns the I-th element of list G. 

l-10390 INDOT - 0 arguments 
INDOT will take .a string of characters in legal dot 

notation and return the corresponding polish (list) notation'. 

l-2790 INSETPR - 2 arguments 
PR - a dotted pair of atcm and number 
CL - a composition list not containing any atom the 

same as PR 
The value of INSETPR is a compcsition list the same as CL 
except that PR has been inserted in the proper place. 

l-2810 INSETPRl - an auxiliary function for INSETPR 



1-1294-O ISOMERS - 1 argument 
COMP - a composition name 

ISOMERS converts a composition name into a list of numbers 
of atoms and calls the structure generating function. 

3-1709 I:<2 - 5 argu;.:!. ;; 
I - a number 
ss - a list of numbers 
V- a list of lists of numbers 
vs - a list of lists of nu:rbers 
CNVS - a list of dotted pairs (each dotted pair 

contains a predicate and a list of numbers) 
ISS returns the list of correspondents for node I. This 
list is the intersection of SS with VS. (if I is in V.) 
or with the complement of VSj(if CMR($NVS) is true).' 
The complement of VSj is storeu in CDAR(CNVSj). 

l-14830 LAST - 1 argument 
X- a list 

LAST returns the last element of list X. 

l-2300 LCOUNT - 1 argument 
CL - .a composition list 

The value of LCOUNT is the total number of atoms in CL. 

l-2310 LCTl - an auxiliary function for LCOUNT 

l-260 YAKCOM - 1 argument 
CL - a composition list 

(uses the global constants WGT?:RLIST, VALENCELIST, and 
ORDERLIST) MAKCOM will take the unordcrod composition list 
and place the pairs in the prc:]>er Dendral order according 
to the constant MASTERLIST. 2:~ the same time MAKCOM will 
set the constants OR"T,F.-.~,IST anti VALENCELIST so that they 
contain only the atoms in CL. 



1-6710 i?XlLilL'LSTCLS - 5 arg~~en-bs 
- G nwber 

EL - a composition list 
IXL - a composition lint 
L)l - ;i number 
*CL - the greatest nlU:ibGr C,:1 k~toii~t; -Lhat any list can contai 

The value of 1&'&3LBTCLS is a li:-:;; of jj wj::position lists rm.de ' 
FrOiri thG t?.lemnts of c1;, ezch G1" Y,hiCh is greeter than or equal 
to ti:e pracedinc one, xvith thy :Tmt boi:;,cr greater tllan or 
equal to LCL. Tach list cont.i>ii,:: ;:t lSil:jt L?I tinsatumtions 
ar:d each list except for the lt::it is tl;S lOWeSt that is stik 
grezter tkian or equal to t:;e pr;.cc:.fling oJ!e. If no such list 
can b3 iiltG.2, the value in NIL. 

n 







2- i;1’(]<] 1~:o:XLI;T - 1 er;;u:r,e :it 
‘1 m. a molecule in il;-; t not i.I;.ion 

ILOLCL?ST returns a list of composition lists made from a 
molecule. One composition list is made for the central atom 
(if present) and one composition list is made for each 
efferent radical. 

l-11170 XOLORD - 1 argument 
N - a molecule 

The value of NOLORD will be tha I)endral cannonical form 
of M. n/i must have a count greater than 2 and any molecules 
with an odd count cannot be w&t&n as central bond molecules. 

3-2250 NWAE&K - 0 arguments 
XWASLK adds a new assignrasnt block to ASTACK. An 

assignment block is a list of the form (XS x 33 v vi3 k m) 
where the correspondence (assignJment) %:XS was made from j 
set SS which is part of list VS. Values of V, VS, K, and 
KS are prior to assignment so they can be restored if the 
assigment fails. Xis added to ASLIST, and lists K, KS, 
V, and VS are updated using the Ned assig:nrilent. 

2-4310 NX?iGENMOL - 1 argument 
XL - a composition list 

IQUGE1~~OL returns a molecule made from the elements of XL. 
If tbe partition option is not being exercised, then the 
result is the value of G%Z!OL (i.e., the lowest molecule). 
Ifdartitions are being used, hw,ever, the function takes 
the next partition from l?ARTLIS'i' and generates radicals 
for each part of the current parlftion and combines them 
into a molecule. 



3-2650 NEXTASSIGN - 0 arguments 
NEXTASSIGN makes the next assignment in the current 

block. Thti current block is th3 first sloment of ASTACZ, 
which has kept track of all ass:.T;nments mr.:de in the current 
atteilzpt to l.OsZt?, an I:'?Z:? I!;':;::': t:- '. 

l-2270 NEX'TATOM - 2 arguments 
AT - an atom 
CL - a composition list 

The value of NEXTATOK is the n:z~t atom after AT in CL. 
If' AT does not occur in CL then the value is NIL. 

4-6960 NINDEX - 2 arguments 

F 
- a list of node-elements (graph) 
- a number (node index) 

NINDEX finds node element I of list G by finding an element 
of G whose CAR is I. The CDR of the node element is returned. 

l-2130 NUEB%ROFATOi%S - 2 arguments 
xx- an atom 
R- a radical or molecule 

The value of NUME3%ROFATO~~'Y is the number of times that 
the atom Xx appears in structure R. 

2-1690 NUKLIST - 4 arguments 
x.N - a number - the minimum element to be returned 
Mx * a number - the maximum element to be returned 
TOT - a number - the number to be divided 
D- a number - the number of elements to be returned 

N~RJLIST returns a list of D ele;r!ents whose sum is TOT, 
given in non-decreasing order of size, with vilues no less 
than Yfi and no greater than UX. 



/+-6~+3~ iu’T;.!L, - 1 arT'cle::t 52. 
G- t: graph 

NVAL returns a list of the valuas of all nodes in graph G. 

l-1198 OLDSSTDICT - 5 arguments 
NOD%3 - a list of the atomc at the nodes of the 

radical prior to EU.3 
CL - a composition list 
LT.7 - tj?e ]-east af:'e Tc'* ,- !; 1. j.:- . ;':)y -1. ? 
15,; t-b ';; : ?:> '-yeatest :,:‘.. . ,: .: .', -,., .i" :. 
"l“J) - (1 r&cal _ ,,:- .., ZI. : -., LJUb~,... ?..i' c: ./' rad:, .:.:i.i 

SXT'DICT andtiOLDSETDICT igiablish the dictionary list for CL 
the first time it is encountered by GXNWD (if no dictionary 
list already exists). The value of SSTDICT is R&D. RAD 
must be checked for forbidden substructures. If any are 
found, RAD is incremented by calling UPRIAD until an acceptable 
radical or NIL is generated. 

l-1450 ONTIP - 1 argument 
NN- a number 

If NN is 1 then the value of ONEP is T, otherwise the value is F. 

l-11040 ORIXFF - 1 argument 
LX - a list of radicals 

The value of ORDEFF will be the list of radicals with eaoh 
of the radicals put into canonical form and all of the 
radicals listed in increasing order. 

2-3700 ORDXREDLIST - 2 elements 
L - a list of dotted pairs of numbers 
E - a dotted pair of numbers 

E is inserted into L in such Q wciy that the CDR's of all 
elements are in decreasing order, 



3-1e,dc, PAR - 0 arguinen4~s 
PAR examines elements of V and VS ynd combines sets 

(using operations similar to union, intersection, and 
complement) to find single node correspondences. PAR 
returns 0 if an isomorphism is impossible, lif an iso- 
morphism is found, and 2 if more work needs to be done. 

2-1020 PARTITION - 1 ar::1x>nf 
CT,,IZ'i' ,.- :.i compos;i :.:. .:. . *_;: c. :J, -' :.;:: 

yj1 jL 5 f'l, :l p, f;, i {I: p sc;tg -SC? ."* I!_; ;,, , 1. '; II, ii .jlc .,;. dS'2 by calling 
PARTNZ(CLISTj which ret&ns a list of partitions. The 
word l*STOPv 1s appended to the end of this list so that. 
generating functions will notice that the end of the list 
has been reached. 

2-1090 PARTN2 - 1 argument 
CL - a composition list 

PARTY2 calculates and prints 
of a composition. 

a list of all allowed partitions 
The allowed partitions have been checked 

against the dictionary and against. the spectrum. A partition 
is a list of.composition lists. The nu~sjer of lists varies 
from two to five, and the order,oP each list corresponds to 
the Dendral order for generating 
be generated from each list.) 

structure3 (one radical will 
In partitions with length 

greater than two, the first list contains only one atom (other 
than hydrogens) and specifies the central atom of the molecule. 

2-3560 PLAUSORDER - 0 ar5uments 
PLAUSORDSR calculates a plausibility score for each 

partition on PARTLIST. It returns a list of nlumbers which 
determine the rearranged order of partitions by plausibility. 
The actual score calculation is performed by G%rSCOE. 

k-6330 PRDWN - 1 argument 
L- a list of numbers 

PRDYJN returns a copy of L in xvhich multiple ocCurrences of 
items are deleted. 



l-13120 PRINFCN - 1 argument 
L- a list of atoss 

PRINYCX prints the list as a _nartci~raph proceeded by an 
asterisk. 
Dendral. 

It is used for printJ.:?.g iNSS:li;CS from within 

2-10 FRINFORM - 1 argument 
LCL - a partition - a list of composition lists 

FRINFOIRX takes a list of pseudo-composition lists and 
converts them to suitable form J?OY printing. The lists 
are "pseudon in the sense that instead of' having unsaturations 
at the begining they have number of hydrogens at the end. 
I?RIN!?OEV~ uses the subsidiary function CLPRIN to convert 
each individual element of LCL, 

l-1470 PROP1 - 2 argiunents 
LR - a list of radicals 
RAD - a radical 

PROP1 searches the list LR for .x: item QUAL to RAD. If 
such an elelment is found, the value of PROP1 is the rest of 
the list after RAD. 
in LR. 

An error results if RAD is not found 

l-2570 QUASH - 2 arguments 
AFL - the afferent link 
CL - a composition list 

The value of QUA.NH is the number Gf hydrogen atoms that a 
linear radical would have if it were made from CL with the 
specified afferent link. 

l-11130 RADORD - 1 argument 
R- a radical 

The value of RADORD will be R in its canonical form. 



Z-1960 R2XPPORTION - 3 i?r~~mnt::i 
CL - h list of cor:;;lc!silic~ll l.i~ts 
5, - \. 1. :. 5.t of 
I! y .' :. ; l,.3dj.i c. .y*', - ; 04 

IZ:i:.'!l.':-{;E~'~'i31: tap;& ;;' li3.c : Ji' &, let, ,, ,;I ~~(y;. &I;; 
:;p;lTLrcti ii ;.;, 
and switches 

Eit0PS between lists so that the list or' composition li sts 
resulting from the switch will t:, "his.:herrt than CL. 
REAPPORTION always attempts to s):.:It::h ktoi:ls between the 
lest two eleffients of CL. If thi .; is not possible then 
the runction APPGRTION is called for the last elements 
past the switch in order to put 
in lowest order* 

these composition lists 

2-430 lmwuwG2 - 2 argku;lsnts 
NL - the nome of 8 list to 5:; refirranged 
L- a list of numbers 

RZARRXGX returns a rearranged et:rsion of list NL. The 
list L specifies the order of r.:orran.~e.~ent. If, for example,: 
L is (3 1 4), then the new order is third element, first 
element, fourth element. The now list is terminated by the 
word "STOP" . 

l-3690 RB'DICT - 0 arguments 
FEWDICT calls for a radical in dot notation from the 

teletype end then returns a list of: the composition name, 
to which the radical belongs, tk radicel in list notation, 
the dictionary list for the cozposition name (or wNONEw if. 
there is no dictionary list for the radical). 

l-48570 R+~XAIND~R - 2 arguments 
A-a number 
E&a nll;r,ber 

RBXAIEDER returns the remainder that occurs when A is divided 
by 2, 



l-2950 R3Z,IST - 2 arguments 
NN- a number 
FCL - a partial compositfCjn list 

The value of RlZMLIST is the SW.~: as PCL with the first f?N 
atoms re.qoved from the CC~P?.J~::.~,.‘~ .e.i-'z~a 

3-1430 Rl3kNE'JVfC - 3 &g.unents 
PR - a list of two argumsents, each is a list of numbers 
V- a list of lists of nu3Gors 
vs - a list of lists of nwnters 

RZi%ZWAK removes CAR(PR) from V end C&XIR(PR) from VS, checking 
for contradictions as in R3Z. XT, is returned if a contra- 
cU.;U.izn is found; (NIL) is retl;rned if V and VS do not- 

Otherwise the result 1s the list (T V VS TIC TKS) 
where i is the predicate (true], V and VS are the revised 
lists of lists of' numbers, and ?;E: and TKS (if present) 
are to be added to the lists of known node correspondences. 

It-8130 RZZOV3 - 2 arguments 
X- an element 
L- a list of lists 

R3KOV3 returns a copy of L in t;hich one occurrence of X is 
removed from each element of L. 

4-8170 RlzKL - 2 arguments 
x- an element 
S- a list 

Rl3iJ.L returns a copy of S in wklch the first occurrence of X 
is deleted. (This differs fron EFFACE in that it returns a 
copy rather than changing the original list.) 



l-11690 H%PXFF - 1 argLl;;lent 
LR - a list of radictils 

RXPEFF will place the proper representation for the afferent 
links of LR into the character buffer. 

l-l17~ADREPR.AD - 1 argument 
- a radical 

12Z?~A3 yij 1.1 t;::;c-s a r-::, i '. ,.,: -y'fd,-.yk ; 1, [,; t' .: 1. i s t StxlCt\;r.:~ and 1.2.::: c:.:.:<i.::~.Lers -;i;.;.:. ,! I ;, '2 ,:$ yadiczJl. iI1 
Eendral dot notation into the e~..;"cf"tiie character buffer. 
Hydrogen atoms will be filled in for all unsatisfied 
valences. Radicals represented implicitly (as a composition) 
will be printed as a formula enclosed in parentheses and 
preceded by a number telling the 
citly represented. 

number of radicals impli- 

l-3030 REVLIST - 2 arguments 
CL1 - a composition list 
CL2 - a composition list 

The value of RXVLIST Ss a ccntpoeition list obtained by 
taking the elements of CL1 awax frcm CL.'?, 

l-7930 RSXT - 5 arguments 
NODES - a list of the atoms at the nodes of the radical 

prior to CR and LRS 
LRS A a list of radicals (nst null) 

E 
- base radical 
- greatest total allowed for sum of all afferent links 

the next two arguments must be in. a dotted pair 
IIN - lowest possible 
Inic 

affcrent link for any radical 
- greatest possible aff5rsnt lick for any radical 

The value of RSET is a list of radicals having the same 
elements as the radicals in LRS rztd reset to the lowest 
radicals possible which are at least equal to CR, which 
satisfy the valence requirements of TV, LN 
which are not forbidden by NODES, 

,-,and HN, and 
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This function provider; I;':- ;;.;:T~... .J :,i :,, L;; tiur~s to be cl~*2,::;~:d 
against an input spactruifr. 1:f :i,e atc,.r:i c r:;eight is in the 
spectra, then the radical m2y be given us output. In any 
case, the radical needs to be entered into the dictionary. 
Because SETDICT is recursive, the global variable called 
DICTWORK is necessary to disticiF,uish betvceen initial calls 
on SETDICT (from GENRAD) and calls which result from attempting 
to create all appropriate dictionary entries for the 
composition. 

3-250 SyiFdIj${ - 0 arg tix9 r:':, .-; 
SETFORPJ uses set generating (property generating) 

functions to set L and LS to lists of corresponding nodes 
of G and GS, The properties are: gamma degree = 1, gamma 
degree = 2, node value, branch value, and quasi-order. 
(Quasi-order is not included when using linear Dendral.) 

3-380 SETPAIRS - 3 arguments 
VKl - a list of properties from G 
32 - a list of properties from GS 
z- a number 

151 and X2 are lists whose eleizents are lists of the form 
(value node node . ..). Lists of nodes with equal values 
for the same properties are pla c-c-d 
on L and LS. 'If 2 = 

in corresponding positions 
1 then the corresponding sets may have 

nodes with unequal properties (::Y in the case of gamma 
degree where the number of nodes reached from node n of graph 
G may be fewer than the number reached from its co&es- 
pondent on GS.) 

3-570 SETKIGBT - 1 argument 
LN-a list of numbers 

SETXGBT returns a reordered version of L&J in which the 
numbers are in increasing order with duplicates eliminated. 



l-12730 STARTDEXDRAL - 0 Yre;umer:ts 
This function prints descriptive information and 

instructions about running the pro&ran. 

l-2090 SUUAFL - 1 argument 
LR - a list of radicals or molecules 

The value of SWAFL is the sum of all of the afferent links 
of all the radicals or moK.ecul~s in LR, 

2-5270 TxR3AD - 0 arguments 
Returns NIL. 

l-9755 TXSTDXNDE?AL - 1 argument 
IJI - a molecule in list notation 

TZSTDEXDRAL causes all of the succeedim molecules after 
M to be generated and printed. It provydes for the user 
to interrupt the output at periodic intervals and also 
checks each molecule (before pinting) to be sure no for- 
bidden structures are contained within it. 

1-1.0670 TOPEFFS - 1 argument 
STR - a string of Dendral Polish (list) notation 

STR must start pith a bond. The value of TOPUPS will be 
a dotted pair, The first eleracnt will be a list of all the 
consecutive bonds at .the head of the string. The second 
element will be the remainder oZ' the string after removing 
these bonds. 



l-12120 TOP?ti%D - 1 ari;u2(.. nt 
MD - a radical 

TOPRAD starts the conversion of a radical from list into 
dot notation. 

l-2410 TOTVAL - 1 argument 
CL - a composition list 

The value of TOTVAL ic the tote1 of 03. c-P the valences of 
all of ths atoms in C7,. 

l-9670 TSTRAD - 2 arguments 
- a radical 

hIED - a predicate 
TSTRAD causes all of the succeediag radicals after R to be 
generated and printed in Dendral order. If pred is T then 
radicals with all possible afft arant links will be generated, 
otherwise only those with an afferent link of 1 will result. 

l-1010 UNADDICT - 0 arguments 
UnADDICT calls for one radical at a time in dot notation 

from the teletype. The first occurrence of each radical (and 
all similar radicals with greater afferest link) are removed 
from the dictionary list. Typing END will terminate UNADDICT. 

l-380 UNDICT - 1 argument 
LCN - a list of compositio2 lames 

UNDICT will unset each of the dictionary lists of the compo- 
sition names in LCN, 

l-1890 TJNSATTJRATION - 1 argument 
R- a radical or molecule 

The value of UNSATUR&TION is the number of unsaturations in R. 



The value of UPCOE'NODZ is a radical made from the same 
elements as R, having the same degree es 2, with afferent 
link no greater than RN and no loss than IX, and whose 
apical ncde is the next greates'i; 
(prcvidinc it is not fori:i.dc?!a:l 

in crx?:f~o:‘>ition from R 
by XCDX:. 

l-7600 UPDEGNODX - 4 arguments 
NODE3 - a list of the atoms at the nodes of the 

radical prior to R 
HN- a number 

tN 
- a radical 

- a number 
The value of UPDEGXODT is a radical made from the same 
elements as R with degree one greater than R, an afferent 
link no greater than HX or lees than LX, and a string of 
atoms not forbidden by NOD%. 

l-6940 UPLIN2KlXODX - 3 arguments 
NODS3 - a list of the atooiils at the nodes of the 

radical prior to 3 
HN - a number 
R- a radical 

The value of UPLINKNODZ is a radical the same‘ as R with an 
afferent link one greater than R but lass than liH. If 
this is not possible then the value is NIL. 

l-9080 UFIJOL - 1 argument 
M- a molecule 

The value of UPh$OL is the next greater Dendral moleclule. 



l-8280 UFMD - 5 mrgumcnta 
NODES - a list of the atoms at the nodes of the 

radical prior to R and HCB 
Nux - the greatest sum tot&l of affcrent links 

that R and I-G? fire Ylloned 
R - t'le r.z&ical t[: t;: :jr>:;?" ,,.f-.:;,: 
Ii(-Jq _ _ * .: :. list of ?.,I:, ; ; ;. ; : : ~-,,.. ' .::ii;h cp, II 

and Of higlio7: :;i;tl(i i 2 jm .~Jiill~,~ 
The remaining three arguments must be in a single list. 

SiTi 
- the least afferent link for any radical 
- the greatest afferent link for any radical 

AL - the greatest number of atoms that any 
radical can contain 

The value of UPRAD is a list of radicals with the 
first element of the list being the next higher radical.. 
after R and the rest of the list being the new set of HCR. 
If R is in the implied format, thsn the next higher radical 
would be one with an afferent link at least one more than 
that of R. If it is not possibie to increment the radical 
and find a new HCR, then the va1.u~ is ?JJL. 

l-1640 VALZFCE - 1 argument 
AT - a chemical atom 

VALEKCX uses the global constant VAI228XLIST. If at is nHH 
then the value of VALXXZ is 1, Ctherwise the value of 
VALENCE is the number associated with AT on VALENCZLIST. 
The value is NIL if AT is not H or not the first element 
of one of the pairs in VALENCELIST. 



~,~:;";;,,~,~I ':.'::;;~;:LI:;T _ ; p;'.':,:,;, ‘.', : 
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2 - a number -* Lki: f;' ..I^:?,I '.‘: ' "., (8 : c- ,_. I.., >_..d vjm.1 *:.tt:[l 
The L'c.‘I.1..1wing thr-?r: ar~~:~::.~;;: 'i I. I ::. ;.;i?:;;.le l.5.z-k. 

1.J - a nuilber - t;le 7 :.. !. : ,:.;s ., ,.r;:.y~~lrut;i~~ls L ,<..I;:., ., 
lx~ 3 - a predicate - iuir, ;i; Y.IG:~~I;;. zl:Lecules whila /, ,.. 

T specifies radic:~ls 
F2 - a predicate - whether or not to let unsaturations 

go to3 3 
KOXLIST produces all possible combinations of the atoms in 
CL starting with the list LCL an3 within the limits of L 
H, and LN. If LCL is NIL then the lowest list is create;. 
Depending on the value of PROD it then applies T%STDJ~NDXAL 
or TSlXAD to each of the compositions, starting with the 
lowest molecule (or rad:i.c~2!-~ 3~2:::: ibi-3 frx-5 that compositic?, 
ff ?2 is j,i:!:I., +&cn TtT;;‘.:; 1.. :,'I: ' '. .-I :,:L, .::+.3i'l cJ?,).y 

radi p~7.s y;il;h 
.I, '.A, 

an afl.I:;,.i 1. 1..1.:1,: . ..I>. ;: alss 
presents the user with the opl;iGJr~ -(for molecuics only) 
of whether or not to construct and obssrva a list 0r 
partitions from which the structures will be generated. 
It provides the user with the o.;):portunity to delete members 
of the partition list and to retiyrange the elements of the 
list. Structures that are generated arz checked for 
forbidden substructures before proceeding. 
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January 16, 1967 



to the monitor system of the PDP-6 after mounting tape 162 
on tape drive n. 

The program contains several hundred LISP functions, most 
of which are described in a document entitled "A COMPLETE 
LIST OF FUNCTIONS USED Iru' DENU‘::?.j.j;" and da-ted January 10, 1967. 
Additional functions include Xt'I'+:IOUOTE, DZFIliE, and some 
general ;71lrposc tracing :c::ncts,' I.-. W T!!r:> :x-l-l;rnm was const:-i:--:-.:-,I-. 
by t.ll-c! f:.i i i.C!d,t.nCJ set I : I 

R LISPXY 40 
*(INC (INPUT DTAm: UTILS DE?!DRL ADDEND ADDISO SUBGRF)) 
bell 
(Ixc (INPUT DTA~: TRACE)) 
C 

.SAVE DTAn DENONE 

The symbolic files called UTILS, DBKDRL, ADDEND, ADDISO 
and SUBGRF are located on Dectztpe 1115 (with 116 as backup). 
The file called UTILS contains t;,e functions EVALQUOTE and 
DEFINE and also contains a call of EV,%LQUOTE so that LISP 
will correctly read the rest of the synijolic files (which 
are in Q32 Evalquote format). The files called DENDRL and 
SDDEND contain the LISP functio!;s for pure Dendral (with 
a dummy version of CHECiWATCIi :s:i:ich bypasses the subgraph 
matching). The files called ALiDrSO and SUBGRF contain the 
LISP functions for subgraph matching. The file called TRACE 
contains general purpose tracil:cJ functions. The main tracing 
functions are described below. 

(TRACE Fl F2 F3 . ..) causes the:! functions named Fl F2 F3 . . . 
to be traced. A teletype printout is made every time a 
traced function is entered or exited. 

(UNTRACE Fl F2 F3 . ..) causes tracing to be deleted on 
the functions named Fl F? F3 . . . 

(RESET) causes certain numbers to be reset to their lowest 
values. These numbers are assxiated with traced functions 
because each time a trace printout is printed, the level 
(of recursion) of the traced function is printed also. If 
an error occurs, LISP takes the program back to the top level 
without executing the rest of the code, and these level 
numbers will remain set at the value th;-.)rr had when the error 
was sncountered. Thus RESET mxct be called to correct them. 
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(TRACE'?) is a function which must be cail& before the 
function SLST is called. It sets up certain variables 
and paramters which allow monitoring to proceed. 

As it exists on the PDP-6, LISPXY uses'EVAL as its 
top level. This has several consequences: 

1) Typing an atom name (fo.ll.owed by a blank) 
results in the value of t?e ;-i!_r ; !.>s:Ln<.: ~:::!nted on the 
tel.et~Jpe. (yy1j.s wo;;],;:: -: : ‘Y ' :^ :, ,: ./ .I 'I 1 
?J&ri;;i.jle Or if the at:~,;.:~ i,.::; -J;!. . ..i :Ly ,_ ..I >;ilcjn an error 
occurred.) 

2) Arguments of functions are evaluated rather than 
being quoted. Most top level Dendral functions thus 
require an explicit QUOTE of their arguments. 

3) The user can call the fiinction EVALQUOTE before 
calling the Dendral functions. Any function caliL to 
EVALQUOTE must have a space bet&%:zen the name of the function 
and the first left parenthesis. 

The functions which are u sually 
level are listed below. 

called from, the top 
'A description of each of these 

functions may be found in the mcn~orandum dated January 10. 

STARTDENDRAL, DENDRAL, ISOME:RS, CBNOPS>~bxJW, HSTGRM, ADDICT 
UNADDICT, UNDICT, PRINDICTLIST, CHECKMlRTCH, FIXBADLIST, 
INDOT, RADORD, RFPRAD, ADDNAM, SUENWJ, UNSTRING. 

For the new user of the program or for scmeone who 
has not used the program for a while, an initial call 
of STARTDENDRAL is advised. Tk!Fs will print a description 
of the current version of the program and instruct the 
user to call the function DENDRAL in order to exercise 
the available options. 

It is not necessary to call DENDRAL, however. The 
function of DENDRAL is to ask qlzcstions about the 
options and then ask for a composition name to give to 
the function ISOMERS. The options which are asked about 
are: 

1) Whether to turn off the dictionary. (SETQ DICTSWITCH 
(QUOTE OFF)) if dictionary is ~!ot to be built. (QUOTE ON) 

will allow the dictionary to be built as usual. 
2) Whether to allow dialog (intermediate printout 

within the function GENRAD). (SETQ DIALOG (QUOTE OFF)) if 
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These variables may be set by the user and then a call 
on ISOMERS may be made without first calling DENDRAL. 
The function ISOMERS takes a composition name as its argument. 
Remember that this composition name must he quoted if EVAL 
is being used as the top level of LISP. The composition 
may contain any number of carbon, hydrtor:en, nitroqen, 
oxygen, phosphorus, and rrui:::r z !:cms. ";f a different tyi?~ 
of a ,tom j.5: to be intr ::<i;: _ :I : ;-: ::: :!. * Cc‘: i.l 'ii?C fuiic t. ', $87 -1, CIi:, 'O3;~X?CQL; (note the i!f..::v ?; it :. ;:;,c t.,* t.,,. the name of t.nl s 
function) directly. 

If the structure specified by the composition name is 
a molecule, the program will ask i f 
be observed. 

the partitions are to 
The single character response "N" will bypass 

the partition option and cause structures to be generated 
in increasing Dendral order. The single character response 
"Y" will cause a list of partitions to be printed. The 
user will then be requested to enter a list of numbers 
or "NIL" or "PLAUSIBLE". The list of numbers defines a 
reordering of the partition list. NIL specifies that the 
partition list is to be unchanged. And the word PLAUSIBLE 
causes the function PLAUSORDER to be called to obtain a 
reordering of the whole partition list on the basis of 
plausibility, 
on the list. 

with the most plausible partition being first 
Structure generation will then proceed by 

calculating all structures implied by the first partition, 
all structures implied by the second partition, and so on. 

One option must be exercised by the user before calling 
any structure generating functions (i.e., it must be exercised 
at the top level). This is the 
global variable called 

spectrun option. If the 
"SPECTRUM" is set to a list of numbers, 

then only those structures whose molecular weight is contained 
in the list of numbers will be generated. This includes all. 
radicals and subradicals which are checked against the 
spectrum before being attached to the partially built structure. 
(F.emember to set the SPECTRUM to NIL when done with that 
structure or else the spectrum option trill continue to be 
exercised where it may not be meaningful.) 

In order to obtain the numbers to use for the spectrum 
option the user may call the function HSTGRM with one argument 
which is the structure in list notation. This function will 
return the list of numbers which represents the first order 
spectrum of the structure. The function INDOT will convert 
dot notation to list notation if the user is in aoubt' about 



about the correct lis;: nc;trii;io;:. 

Other handy bits of know:.cdge: 

1) If the dictionary is being bjci.lt w!::i1.1:. a spectrum is 
current, the dictionary building apparatus ignores the 
spectrum so that the dictionary is independent of any 
spectra data.- 

.2) Building the dictionary takes quite a while and interrupts 
the basic flow of the program. So, if a demonstration is 
being given, or if only one or two structures are being 
observed,and building a dictiocary for future reference is 
not important, it is better to turn off tile dictionary 
(SETQ DICTSWITCH (QUOTE C‘F'F)) !lt:;Fcre <Jcrie.'Jting structures. 

3) The function PRI~~DPCTLISY w.i..Li. allo;i t!le user to see 
which compositions have been included in the dictionary. 

4) An error during execution will cause the program to 
return to the top level (EVAL). Typing- bell will also 
cause the program to return to the top level. 'Wping 
control C will cause the program to be interrupted and 
the user will then be talking to the PDP-6 monitor. 
Typing S to the monitor will then take the user back 
into Dendral, but the point at which the program waS 
interrupted will not be resumed. Instead, the user will 
be talking to EVAL. 


